The discovery of microRNAs (miRNAs) 
Introduction
The first two microRNAs (miRNAs) discovered, lin-4 and let-7 from Caenorhabditis elegans, were described in 1993 and 2000, respectively. These two miRNAs, which are both 21 nucleotides long, were found to be endogenous regulators of genes involved in developmental timing [1, 2] [3] [4] [5] . miRNAs are a broad class of small non-coding RNAs usually [21] [22] [23] [24] [25] nucleotides in length that regulate gene expression at the post-transcriptional level [6] .
. Since then, hundreds of miRNAs have been identified in plants, animals, human beings and viruses by molecular approaches and bioinformatics predictions; meanwhile, miRNAs have emerged as crucial players in regulating gene expression in a variety of organisms
Most miRNAs are transcribed by RNA polymerase II from individual miRNA genes, from the introns of protein coding genes, or from poly-cistronic transcripts that often encode multiple related miRNAs [7] . These long primary transcripts, usually thousands of nucleotides, generate a stem-loop containing primary miRNA (primiRNA) . In animals, pri-miRNAs are transcribed from the chromosome and then are cleaved into miRNA precursors (premiRNAs) by a multiprotein complex made up of Drosha Ribonuclease III and DGCR8, a double-stranded RNA-binding protein [8] [9] [10] . Pre-miRNAs of about [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] nucleotides fold into an imperfect stem-loop structure and are then transported to the cytoplasm via an exportin-5 and Ran-GTP-dependent mechanism [11] . Pre- [8, 12] . The stem loop in pre-miRNAs contributes to the strand selection; however, the miRNA* can also be processed to its mature form and used in gene regulation [13] . It was originally proposed that the double stranded small mature RNAs could be separated by an ATPdependent helicase and the single-stranded form of the miRNA then incorporated into the RISC (RNA-induced silencing complex) [14, 15] . However, the current concept is that Argonaute family proteins at the core of the RISC receive double stranded small RNAs, and the selection of the RNA strand to be incorporated is controlled by the thermodynamic profile of the small RNA duplex termini [16] [17] [18] . Once incorporated, the miRNA-programmed forms of RISC (miRISC) participate in post-transcriptional regulation [19, 20] . As part of the RISC, the mature miRNA guides the complex to its mRNA targets, with which it interacts using complementary base-pairing. In animals, miRNAs typically target sequences in the 3Ј untranslated regions (3ЈUTRs) of mRNA that are partially complementary to the miRNA, leading to repression of protein synthesis [21] . If the complementary base-pairing interaction between the miRNA and target mRNA 3ЈUTRs happens to be perfect or near-perfect, the target mRNA can be cleaved and degraded.
More than 700 human miRNAs have been discovered, and it is estimated that these miRNAs regulate approximately 30% of all protein-coding genes [21] . miRNAs have been found to participate in almost every cellular process investigated, including such diverse biological functions and processes as development, differentiation, metabolism, growth, proliferation and apoptosis; they are currently the centre of attention in molecular and cell biology research [1, 6] . Dysregulation of miRNAs is thought to contribute to different human pathologies including cancer, heart and neurodegenerative diseases [7, [22] [23] [24] [25] 
Gene structure and regulation
The gene families for miR -10, miR-196 and miR-615 [28] . Many miRNAs are fairly well-conserved among vertebrates; in fact, they are as conserved as the most conservative phylogenetic footprints [30] . Although miRNAs are very small in size, they carry a strong phylogenetic signal [28, 31] . miR-196 [33] . (Fig. 4) [48] . It 
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has been reported that an analysis of the expression of miR-196a along with miR-217 can be used to classify benign and malignant pancreatic tissues in pancreatic fine-needle aspirates [49]. Also, the plasma levels of miR-196a along with other miRNAs including miR-21, miR-210 and miR-155 have been found to be significantly higher in patients with pancreatic adenocarcinoma than healthy controls [50]. Thus, miR-196a may represent an important factor in the pathogenesis of pancreatic cancer and may prove useful in the diagnosis, prognosis and/or treatment of this devastating disease.
Up-regulation of miR-196a has also been found in breast cancer. Likewise, we recently reported that the expression of miR196a was significantly up-regulated by real time PCR analysis in the majority of pancreatic cancer tissues (70%) and cell lines (100%) compared normal pancreatic tissues and cells [51]. Hui et al. performed miRNA expression analysis by using Taqman low
density arrays with quantitative real-time PCR confirmation in 40 archival formalin-fixed paraffin-embedded breast lumpectomy specimens, and found that a panel of miRNAs was consistently dysregulated in breast cancer compared with normal breast samples; this included up-regulation of previously reported breast cancer-related miRNAs such as miR-21, miR-155, miR-191 and miR-196a as well as down-regulation of miR-125b and miR-221 [52]. The quality of these data validate conducting global miRNAs profiling using FFPE samples, thereby offering enormous opportunities to evaluate such materials linked to clinical databases in order to rapidly acquire insight into the pathogenic roles of miRNAs. In leukaemia, levels of miR-10a, miR-10b and miR-196a-1 showed a clear correlation with HOX gene expression in 30 cases of primary adult acute myeloid leukaemia (AML) with normal karyotype, according to quantitative real-time PCR assay. In addition to the HOX genes, nearly 30% of the genes with a high correlation with miR-10a, miR-10b and miR-196a-1 have been shown to have
oncogenic potential [53] [54] [55] . By quantifying expression of 19 selected miRNA genes, Schotte et al. [56] . These [77, 78] . The presence of the CC genotype also correlated with increased susceptibility to lung cancer in the same patient population [78] . Consistently, this variant is also associated with increased gastric cancer risk in Chinese patients [79] . In two separate studies, the TT genotype of this SNP was found to be associated with decreased risk of breast cancer in a Chinese population, whereas the CC genotype again was associated with an increased risk of breast cancer in Chinese patients [80, 81] . Meanwhile, the opposite relationship has been described in glioma, where the CC genotype was associated with a decreased risk [82] [88] . Thus, miRNAs may be potentially useful markers to predict storage-related lesions during blood storage. miR-196 (miR-196a-1, miR-196a-2 and miR-196b 
found that the expression of miR-196b was 500-fold higher in myeloid/lymphoid or mixed lineage leukaemia (MLL)-rearranged cases and 800-fold higher in 5/15 T-lineage acute lymphoblastic leukaemia (T-ALL) cases compared with expression levels in precursor B cell acute lymphoblastic leukaemia (B-ALL) cases
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